Food and beverage marketing has been identified as one of the determinants of unhealthy food and beverage consumption in the child population. Objective. To determine the frequency and duration of food and beverage advertising in children's programming and the nutritional quality of advertised food and beverages. Methods. Descriptive, cross-sectional study. Children's cable and broadcast channel programming was recorded in two periods: over the week and on the weekend. The type, quantity, and duration of commercials were recorded. The nutritional quality of advertised food and beverages was analyzed. Results. A total of 402.3 hours of children's programming were recorded. In total, 3711 commercials were identified. Among these, 20.9% corresponded to food and beverages, i.e., an average of 1.9 ± 1.0 commercials per hour or equivalent to 0.68 ± 0.36 min/hour. Dairy products, candies, and fast-food meals were the most advertised food products. Only a third of advertised food and beverages (35.8%) were categorized as healthy as per the nutrient profiling system. Based on the traffic light labeling system, 50% of advertised food and beverages were high in sugar, 25% were high in saturated fat, and approximately 15% were high in sodium or fat. Conclusion. Food and beverage advertising accounted for 20% of television advertising time. The most advertised products were dairy products, followed by candies and sweet snacks, fast-food meals, and beverages. Two-thirds of advertised food and beverages were considered unhealthy.
INTRODUCTION
The prevalence of overweight and obesity among children and a d o l e s c e n t s h a s i n c r e a s e d i n Argentina over the past decades. 1 This phenomenon is not different from what is occurring in other countries in the same region and worldwide, and it may have an impact on the development of chronic diseases in the mid-run, especially among the most disadvantaged populations. 2 In this setting, an unhealthy diet is a risk factor for a future chronic condition, which starts during childhood and increases over life. 3 One of the determinants of food consumption that is high in calories, saturated fat, sodium, and sugar is the marketing of food aimed at the child population.
Data from systematic reviews on the size, nature, and effects of food promotion to children have concluded that this type of strategy is a worldwide phenomenon that tends to be pluralistic and integrated, in addition to using countless channels and messages to get across. 4 Studies have also demonstrated that television advertising influences on children's food preferences, purchase requests, and consumption guidelines, 5, 8 and that children are more aware of the brands that have the greatest advertising pressure, and prefer products whose campaigns are tied to some sort of marketing action. 4 Although television is still a relevant media, it has progressively been complemented by an increasingly m u l t i f a c e t e d c o m b i n a t i o n o f advertising messages focused on identifying a brand and establishing consumer relations. 4 In different settings, this had led to the publication of recommendations for countries to implement adequate regulatory mechanisms for the promotion of food and non-alcoholic beverages targeted at children. 4, [9] [10] [11] To date, no publications have been made that document the exposure to food and beverage advertising Investigators recorded shows in two periods, between August and November of 2013 and between January and April of 2014, on a weekday and on a weekend day selected at random, between 6 am and 10 pm for cable TV channels, and at the time corresponding to children's shows in the case of broadcast TV channels.
Advertisement was defined as the message targeted at making a product, event, or similar goods known to the public.
For the purpose of this investigation, commercials were analyzed, particularly those corresponding to food and beverages shown during children's television shows. The duration (minutes and seconds) of the following was recorded: television show, commercials corresponding to the channel's programming, food and beverage commercials, toy commercials, and other commercials outside these categories. Results were described as total time destined to advertising (minutes/hour), total time destined to food and beverage advertising, total time destined to other types of commercials (toys, channel's programming, other), and number of food and beverage commercials per hour.
Advertised food and beverages were grouped into eight categories based on their nutritional characteristics, and each category was analyzed in terms of frequency and duration.
The nutritional quality of advertised food and beverages was assessed using two nutritional profile models developed by the United Kingdom Food Standards Agency (FSA). The Nutrient Profiling model, 13 developed for the purpose of regulating food and beverage advertising targeted at children, considers nutrient content per 100 g; a score is assigned based on the nutrients to limit (sugar, saturated fat, sodium, and calories [score A]) and on the fruit, vegetable, tree nut, fiber, and protein content (score C). A total score is obtained based on the difference; healthy food products are those with a score below 4, and healthy beverages are those with a score below 1. Any food or beverage that did not meet these criteria was considered unhealthy. The traffic light labeling system, 14 also developed by the FSA to label the front of food packs, assesses total fat, saturated fat, total sugar, and sodium content per 100 g of food and per serving size, and classifies such content into three levels: high, medium, or low. Food composition data were obtained from food labels or from the manufacturer's website and, in the case of sugar content (which is not mandatory and is, therefore, available for some products only), data about similar products from other companies or food composition tables were used to supplement the nutrition facts information.
A descriptive statistical analysis was performed; results were reported as average, standard deviation, range, and percentage.
Ethical considerations
All aspects related to the development of this project have been conducted in accordance with valid national and international standards.
RESULTS
A total of 422 hours of programming were recorded. Out of these, 3.7 hours were unacceptable due to a recording interruption, and 16 hours were excluded because they corresponded to Paka-Paka, a broadcast channel that does not air commercials. Finally, 402.3 hours of children's programming were analyzed; 356.5 hours corresponded to children's cable channels, and 45.8 hours were from children's shows aired on broadcast channels. Advertising accounted for 7.3% of all monitored time; 4.2% corresponded to various products; 1.9%, to toys, and 1.2%, to food and beverages.
Over the studied period, 3711 commercials were recorded; approximately 20% of these corresponded to food and beverages, 33% were for toys, and most were for some other type of product ( Table 1) . Food and beverage commercials accounted for less than 1 minute per hour in average whereas almost 2 food and beverage commercials were shown per hour, which is close to the number of toy commercials ( Table 1) .
The most advertised products were dairy products, which accounted for almost a third of all food and beverage commercials, followed by candies and sweet snacks (14%), fast-food meals (12%), and beverages (12%).
Based on the most commonly advertised type of food, it was evident that dairy desserts, fastfood meals, yogurt, and modified milk for 1 to 3-year-olds were the products with the highest number of commercials (Figure 1) .
Based on the advertised food and beverage nutrient composition according to the nutrient profiling system, it was observed that a third (n= 276, 35.8%) fitted into the healthy food 
Figure 1. Number of commercials by type of food and beverage
and beverage category and may, therefore, be broadcast with no restrictions during children's programming whereas almost two-thirds of advertised products (64.2%) were considered unhealthy. Based on the categorization made according to the traffic light labeling model, it was observed that almost 50% of advertised food and beverages were high in sugar, 25% were high in saturated fat, 15% were high in sodium, and 16% were high in total fat (Figure 2 ).
DISCUSSION
For more than four decades, advertising targeted at children has been the subject of research and debate. Marketing to children started in the 1970s for the purpose of understanding the nature and effects business communications had in the underage population. 15 In relation to food and beverages, it has been demonstrated that advertising had an influence on children's food preferences, purchase requests, and consumption guidelines, and was associated with consumption of food that is high in calories, saturated fat, sodium, and sugar. 5, 6 This study evidences that, in Argentina, time destined to food and beverage commercials in children's programming is not that much; however, most advertised food products may be categorized as unhealthy. Food products ranked third (20% of all recorded commercials), and this is similar to what has been observed in Mexico, where between 18% 16 and 31% 17 of commercials corresponded to food and beverages, and is lower that what has been found in Chile (34%). 15 These findings are different from what had been observed two decades ago in 13 countries, when 70% of all television programming advertising targeted at children on weekends corresponded to food. 18 Such reduction may possibly be the result of food and beverage advertising regulations.
In Argentina, food and beverage advertising in children's channels accounted, in average, for less than 1 minute per hour (0.7 minutes), and a maximum of 3.6 minutes per hour. The mean duration was lower than that observed in other studies using a similar methodology: in the United States, Gantz et al. found that it accounted for > 2 min/hour of the general programming, and 3 min/hour of children's programming only, 19 and in Chile, Uribe Bravo observed that it accounted for 2 min/hour of children's programming. 15 There is a great discrepancy in the nutritional quality of advertised food products and those recommended for the child population. 6 In most countries, advertised food and beverages are high in calories, total fat, sugar, and sodium, and rarely include an adequate nutritional quality product. Taras and Gage 20 evidenced that 69% of food advertised on television was high in sugar; 35%, high in fat; and 20%, high in sodium. In Mexico, a study conducted before the approval of the code of self-regulation of the advertising of food 
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Low High Medium products directed at minors, prevention of obesity and health (PAOS code) observed that food advertised on television during children's shows was of small nutritional value and, generally, high in simple sugar and fat, and did not include fruits, vegetables or fish. 17 Another study conducted in Mexico City found that food advertised in children's programming were high in calories, fat, and carbohydrates. 16 In Chile, only 13% of commercials corresponded to healthy food and beverages; 8.5%, to moderately healthy food and beverages; and 79%, to unhealthy food products. 21 These data are similar to those observed by Crovetto et al.: 9% corresponded to healthy food and beverages; 27%, to moderately healthy food and beverages; and 64%, to unhealthy food and beverages. 22 The results obtained in this study show that 64% of food and beverage commercials were categorized as unhealthy based on the FSA's nutrient profiling model, and almost 50% of advertised food products were high in sugar, 25% were high in saturated fat, 15% were high in sodium, and 16% were high in total fat based on the traffic light labeling system.
In average, children watch 2 to 3 hours of television every day, [23] [24] [25] and this accounts for approximately 5 food and beverage commercials; two-thirds of these advertise unhealthy products.
Based on the monitored programming, the most advertised products were dairy products (milk, yogurt, and desserts), followed by candies, fast-food meals, bread, and cookies; this is consistent with the findings made in Mexico, which demonstrated that, in both observation periods, the most commonly advertised food products were cookies, breakfast cereals, dairy products, ice cream, pastry, milkshakes, cocoa, and candies, 17 and those made in Chile, which indicated that sugar-sweetened beverages, candies, and sugary cereals were the most advertised products. 16 In Argentina, there are no regulations specifically related to food and beverage advertising targeted at children. The existing regulation (ANMAT provision no. 4980/2005) 26 indicates that no phrases and/or messages exclusively or mainly targeted at children younger than 12 years old without adult supervision may be included. There are also no restrictions regarding nutritional criteria, as observed in other countries. 27 In compliance with the International Code of Marketing of Breast-milk Substitutes, 28 no advertising has been made for infant formulas. establishes the rules for the advertising of modified milk for children younger than 2 years old; therefore, commercials of modified milk for 1 to 3-year-olds, which ranked in the fourth place, should not be advertised at present in the jurisdictions that adhere to this law.
One of the main strengths of this study is that it is the first study of this nature conducted in Argentina. However, it is necessary to study other forms of food and beverage advertising outside television given that, at present, children are exposed to commercials on the Internet, social networks, school, and the streets.
The World Health Organization (WHO), in its document on the marketing of foods high in fat, salt, and sugar to children, 9 calls for Member States to devise policies that reduce the exposure and power of marketing messages that promote the consumption of food high in saturated fat, trans-fatty acids, sugar and salt given that these are probably one of the multiple causes that contribute to the increase in obesity, and particularly points out that legislation is necessary to regulate food and beverage advertising because children may be incapable of discerning its commercial intent but are susceptible to its influence.
Promoting a healthy environment where children may develop eating habits and preferences that favor their present and future health is the responsibility of adults. The public health community, decision-makers, and the media have many opportunities to complete actions aimed at improving the environment where children develop.
CONCLUSION
Food and beverage advertising accounted for 20% of television advertising time. The most advertised products were dairy products, followed by candies and sweet snacks, fast-food meals, and beverages. Two-thirds of advertised food and beverages were considered unhealthy. n www.unicef.org/lac/Estudio_exploratorio_ promocion_ alimentos_no_saludables_a_ninos_en_LAC_-_Informe_ Completo_ (2 
